Effects of insulin and glucose on urea synthesis in normal man, independent of pancreatic hormone secretion.
We investigated the inhibitory effect of insulin and glucose on hepatic amino- to urea-nitrogen conversion independent of endogenous insulin and glucagon secretion. Alanine-stimulated urea synthesis kinetics, as quantified by functional hepatic nitrogen clearance, i.e. the slope of the linear relation between blood alpha-amino nitrogen concentration and urea synthesis rate, were measured four times in each of six healthy volunteers, namely during spontaneous hormone responses, and during hormonal control by somatostatin and maintenance of basal hormone levels and euglycaemia, hyperinsulinaemia (85 +/- 8 mU/l), or hyperglycaemia (8.4 +/- 0.5 mmol/l). Hormonal control and euglycaemia reduced functional hepatic nitrogen clearance (mean +/- SD) by two-thirds (from 32.9 +/- 5.2 l/h to 12.2 +/- 3.4 l/h, p < 0.01). Hyperinsulinaemia did not change this (13.2 +/- 2.8 l/h), whereas hyperglycaemia further reduced functional hepatic nitrogen clearance by 40% to 7.4 +/- 1.3 l/h (p < 0.01). The reduction by hormonal control and euglycaemia is attributable to the abolition of the glucagon response to alanine infusion, as glucagon is known to up-regulate functional hepatic nitrogen clearance. Insulin did not regulate hepatic amino- to urea-nitrogen conversion, implying that the effect of insulin on urea production is due to its effect on blood amino acid supply to the liver. In contrast, glucose in itself reduced hepatic amino nitrogen conversion, independent of the hormonal responses to glucose. This means that the hepatic component of the amino-N-sparing effect of glucose depends on hyperglycaemia but not on hyperinsulinaemia.